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(54) PRODUCTION OF ACRYLAMIDE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing acrylamide by the catalytic hydration reaction of 
acrylonitrile with water in the presence of a copper catalyst, capable of producing the high grade acrylamide 
enabling to produce polymers sufficiently high in mol.wts. and good in water solubility by purifying the acrylonitrile 
of raw material. 

SOLUTION: This method for producing acrylamide comprises hydrating acrylonitrile in the presence of a copper 
catalyst through at least two processes comprising a process for bringing the acrylonitrile into contact with a 
strongly acidic cation exchange resin and a process for bringing the acrylonitrile into contact with a resin having 
tertiary amino groups, and further through a process for bringing the treated acrylonitrile into contact with active 
carbon, when the process using the strongly acidic cation exchange resin is carried out as the post process. 



LEGAL STATUS 

[Date of request for examination] 26.03.2002 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1 998,2003 Japan Patent Office 



u*.4.«. / / 1 o ;./dai /^cnl+/^+ 0 il /main Aa/ A AAYoa4FI n A4nQ99747flP 9005/06/30 



(19)B#H#fftr (JP) 02) & IS *Hp fft ^ (A) 



Wm^9- 227478 

(43)&§BB ^j£9^(1997)9E2B 



(51) IntCL 6 
C 0 7 C 233/09 
B 0 1 J 23/72 
25/00 
39/00 
C 0 7 C 231/06 



ffftSlS^ F I 83B*^©0r 

9547 -4H C07C 233/09 B 

B 0 1 J 23/72 X 

25/00 X 

39/00 

9547 -4H C 0 7 C 231/06 

*at* mxm<Dfk5 ol t£ 10 h) s^h^js< 



(21)fflS#^ 


!ftB¥8-32073 


(71)ta®A 


000003126 














(22) ffiBi B 


¥j£84p(1996)2J12O0 




3EKi&=H$fflKe#B|HTB 21 








(72)$g9i# 






























(72)&9*g 






























(72)&9i# 


«JR * 










A-gaffiserUiii^ lrmemm 


















(74)^3 A 







(B4) KM©**] 7?'J*7ai«««*lfc 



(57) [gift] 

[till] «36««©#ttT. T^'JP-K'J^i**: 

©»«*WKfci::J:*7*'jjuT5 K©«Jtr=*si*T. 
)l*4©r^ , jp-h l j;u^§a'r-S-i:i-J:^-c, 

Jftt£tt-Sxil©'>fc< tt2 0©xg^|gftL, 3£ig 
fcJ&Bl*1*£xg£lii&Lfc&. ffl^<!4J«©SffiT-e* 

fa s ts * * 5 c t * «*« t -r * . 



(2) 



$#§^9-2 2 7 4 7 8 



* i*4iao'>tt < 1 1 2 -3©ias us 

tttt3F1**xa*«*Lfc«. «»«a<D#aTT?*fD 

«*1*4xB£«iLfcSL ^m©^cD#ffiTlc^;fps 
l£*t*ll#ailEK(Z)7^U;i/7 5 KO>ttft*a. 
[B*S3] 7^UP-h U;U*?ilMt*^*>2K«l 

[W*«4] g h g jusaiKtt*^*^** 
'J a Ka»ut*a. 

5 ] 79UP-h , J^*3«75>I**t 
*6l=S1t*iWSS-&*xatiIftLfc*. 
■J ;ur £ KCD«Jt»tt. 
[000 1] 

IM<?7*'J^7 5 KMMM-ftfctoO), H*47^g 
[0 0 0 2] 

7*U;U7S KI*tt*A^6. 
7*U;i7 5 K<&S{}i£LTI4. f*lvbti>«aR& 

*>orx«wicjiifi$*iru^*o 

[0 0 0 3] 7* U 4/7-5 KO)-tIB(7)fflii(D5*». ^(3 

Lrffli^&tt*T^g;uT5 K*#g 



1 5 0 075mm<DMft : ?-&<»i,<»tf*ltot>tlXl*Z> o * 

1^47^ UJU7 5 K3R#g*7— &*l^l*ffiO)7Kg-7— (c 

tt^LtlU^l:lL^ SbW:7^'j^75 
K*#'JV-l*I»*i:Lt, *lc*»LTfBl* 

*w±*<4« 4: £fc. 7^'J;U7 5K : Ey7- 

[0004] c*t£>tf)^5fci4. *»^-«<b^i*ia5jiLIt 
#g-7— i*. 7*u;u7s w-mmzmgtt^titi* 

fc4o 

[0 0 0 5] **Mfz^5»^*i:l4. «»-r* 

'j7-SK«Lr, tK#£2 oSS%mT. *tlci oi 
«%aaa>ft««MttL-ciip«Lfc»*-c*y. *«wi 

[0 0 0 6] Z<7>£dfc> K»^*-C^O+»<p*»tt 
£*,o7^'J;u7 5 K*7Kg-7— *«!*-r4fctol=l4. 

?Kg7— a>aifi^fta>^4:&r. 7^ g^u7s koss 

- h g ;KZ)SK<0#^.*»»^**t^ **tT L>4o 

[0 0 0 7] Z<DT<7 1 ) P-hg^KDffiSi: LTI4. 7 
•tz^U>. x^U>3j-*1M K*fc(47-fe h7;i,ft K 

fe4l>l4T>^^^ri>7 f -v3> 

[0 0 0 8] m?Lit. -956^fc(4^n t°U>(7)T 

V^jJ-^tvt 1 — v a MCJ; y«jft£tLfc79 U □ h U 
JU3&«l£<«S*tTt^«3&<. *(D*ai4. ^Pt°bX 7 
>^-7. S**fcl4ffi*0>S*:tf*£* =EU 

[0 0 0 9] gp— hg;U(4«fitKJC#^3^6. il 

Xff|cfct>T. WH. 7-bh-MJ^k 7th>, T<7 

pkx /**ya-hy;u. 

t Ka«a>n£A«B^»M$n«. «MUMEft& LTI4 

[ooio] ^<oj:5i:itf b*ifc7^ g p- h g;u 



(3) 



ftm¥-9-2 2 7 4 7 8 



[0 0 1 1] L^Lfc*<£>. 7^'JP-h'J JU£Hcto7K 
f0;i7^7 'J ;b7 i K0)Ifii: I ^ -tISL 

aooaisftit *aift-r * t * c t 

< ft*. fc*iM*iM&«Ei:a>x*;MF— y £ 
(Dcfc^icurs^nf-^if^^co^^t^T^ y on hy ;u 

*»«7k*Slt!Cffllxr«a**Lfc7^ 'J )VT 5 K<7)p a p 
KI*«fefi»T*fc**^ B*l:::£<3H-#£&*C<!: tfc 
y. aJND3e«tt(::*l1\ J:yip D fl 14T^'J^75K 

[0 0 1 2] iftlr. ft*. CCD£?(zLT^if ^/cT 7 

s*»itttK3&<«***tfcfcy. ca>**ft*-**y 
7^up-h y ;u*««*fDasf=aLfc7^ y o - h y 

[0 0 1 3] ttBHBB6 3-1 1 8 3 0 5^1*. 

Ki»-efc57* y n— hy;u*®***y— ha* 

<D*^*>3E»«B4:««*1*4Ci:l=«»:y. 200 p 
pmlMT. «fcy»*L<l*2 5 p pml^Ti:"r^Ci:IZ 

j:y. c(D7^y p- hy;u*ffl^Tffl^««a)#ffi 
t. 7K?oJ5iSi^cfcy^ja*tifrT<7y;i,T5 ki*. ti-* 
;u£*t;7* ij p - hy /u^PflHcLT^jSL 

[0 0 14] *#4>BS5 7-26 26 4*CI1 «|« 

»*fcl*lltt*^*>3E»»B(=J:yf««LfcT^ «J P 

-hy;u*«**J«#aT-c**aJEi£*i±*A:. *SSSL 

[0 0 15] *fc. t#4>BS6 1-35171 "CI*. Sffi 



jS7%ISlT0>aiMtt*^*>3E*«IBI=«fey«l«LfcT 

S z>\zmmk<D&M\z&z>75 y □ - hy ;ucos^ 
tfm±v$. ^oKa**ifc7^yjuT3 K<z>ima>« 

[O O 1 6] £fc. *#BfW7 - 1 4 5 1 2 3ICI*. 7^ 

^*ify-;uizft***L4*«tt«lMfcc»:r/T^P 

0)7^7 UP-h'J ;L,^^^ffi^(D#aTT*7KfPS^LT 
»€>ti*T^y;UTS 7Kyv-^:Lfc«^. 

[00 17]*fc, 1 948^j$3i(D^I^USP2 

4 4 4 5 8 9 -ci*. mmiyT>itmtmmm^^f&L 

•tcTO UP-h'JJUl ««<D**>tt**M*k 

y jus isttt -j-4#«Ri6*a*a>JMi*»*-r * 5 

P=. hyjU£2j?-3j->X8M* VjlJ— iUfc* 

Sl/7-t>3^Wi ^'7-vX ffiJR* * 

»*Lfc«. Jfc£i#J SttK) *«ffl£fr 

-f Kfe«k -Mt^tUMk-CHceStt 

7^'jp-h'jiUi, cti$m^*r^<h. r^yp-h 

[0 0 18] 

[»WAWaL<fc5tt«i« *«W#**<KBLfc 
£C5I=J:*U£. &MBB6 3- 1 1 8 3 0 5. W^BB 5 
7-2 6 2 6 4. t#^flS 61-35171 izKKStVC 

i^cfc^i:. t^7 y p- hyju**^>3S*««Bi=«fc 
y*MW t^7 y p-hU^t^!/-^ 

47*U^7 5KOMIt dtt*»a, fc*lM*. 

[0 0 19] *fc % mai(D*T^>368Mt. T 7 — 
ttWIIB. SttKtfflL^fc*JI«A<fc4. 1 9 4 8*i4i 

<7>*H4*»US P 2 4 4 4 5 8 9CDfiEltaB*«4. ^Sffl 

^(D^ffiTicisit^T^ y p- hy ;ua>*fflSJCt?»& 
- hy ^tTK^^t^TKloLT^bH^T 7 ^ y;u7 5 K 



(4) 



ftm¥-9-2 2 7 4 7 8 



i*JRi*. co»l*(D*t6ffl^i*7$ U p- h'J 

>ttttM£»***::£K«fcy. *fe«<DlBB£fc5* 
t/7-* >£&^*I£fT*(£cfc < , C(D^^>^M1 
[0 O 2 O] &tz. ^i?7-1 4 5 1 2 3!zEi&£*t 

*<DBtt(D--o*<7*yp-MJ 

jl/ftKao)B4l:*4fcft, 3iUtt*^*>36«»81 
1«W/*fcli2«75>»S*t 

^iroLNTii. C<D«»+lz±<E«S*iTl^L\, 
[002 1] BS»a)7<7UP-hU^*«M 

[O 0 2 2] 

h^l^Ltfb^7^U^75 KJKtf'JV— <Z> 
[0 0 2 3] ±ELfc*SMB<DBWl*, 7^ 

■j p- h -J ;u«SHH£A^3f->X8l*IR^tMI$««x 
8. *tf3«7 5 W*S**x«a> 
< <t * 2 oa>x«*«S LMfctt* ^ >3t«*aB 
£&XfI£^-£il^l*£ 6i:jSttKi:*»*t4i8* 

[0 0 2 4] *5BWei*. 7^ , JP-h l J;bfSBS* 
^*>S*»«i:tt«*1*fc*. 3*7 
7-*>3£«8tJIB<t&«£tN £&i::»£tt 
^tfe^C^, 7*'JP=MJ/U*3«7 5>** 

'SlIST 0 y P — h U JU£3iBit£23 >3c 



7S>«*t47-t>S»Mfc8f«S*4»a'e 

[0 0 2 5] **M<7)T^ "J P- MJJKD*»S!*SI*. 
tt*^»l(D*aiCcfeoT«5t*tt/=fir*ta>7^ U P- h 
'JJU:*tLttIlT'#4o ^Pt°U>CDT> 
mvf-V3 >l:J:47^ «J P- h'J ;KDSiig>£<t 

-7>^>^®*IL fc&lM*&-7:>^>^te&g£: 

7 s - V 3 > JklElC * £§«g}£ <D z. <t fc « o 
[0 0 2 6] *lz. **H*<*IH*:fc*7$y^7 5 K 

ffi) 

(d) ^^—&#^T;u*u*^r*SB3Lrf#^*i'&t, 

[0 0 2 7] ±E(0S5cffl<Z>ffli&<D0y<t LTI*. 
(2) Mo>tt. *fcl**IHb4(Bt**a+-c*;u'7U 

[0 0 2 8] ±E(D»«H0)«5Sa)ffil^ 

(1) M4b«tt«XS«MHI-j- MJ^ Aft ifeflMLT 

(2) ^MM*fetti/3.^||fl«IMMR-rfi»tt 

(3) 4$BHBB4 9- 1 080 1 5lC^**tfcl^**^>^ 

9 * * -« £ 4»aat;. 

(4) i7tfu K*fc«*«ftii**»T^yp=hy 

«*<fty. ^ft£4j<D<&±^6««/£#l* (4) «(D 
1 0) * #46T TcmtfeCDffl £ * * t> tt & o 

[0 0 2 9] ±E(D^*-fi(Djjaa)ffili:Lrf*. 

(1) ffl-TJU5-0A^&£=SJ1£v-$\ BSK. 

i-7^=-^^^fttv-^ ait. W^T 
[0030] cti&a>M%«k«tt. a«ffl^fe*i«fi(* 



(5) 



$#^¥9-2 2 7 4 7 8 



[oo3i] ±tzLtzzht><Dm&mmz. t<r>m^ 
&iz&^xmi&7£&£mz\tmmtf&z>tf. m^\t. m 

[0032] Mm*&mift&&zsmmik£mcxMmt5 

[0033] *^(D7^ y p- hyjuD^ftJSJEte. 
[0 0 3 4] **0J£JEi^£;h,6T^ U p- h'j;u<t7K 

O: 40-5: 9 5T'fcy „ £ ^Cl^L < I* 5 0 : 5 
0-10:9 OCD^KT'fe&o U P - h'J^ 

L < it 3 0-9 5%C0©S"C?fe^o 

[0 0 3 5] T<7 t )n-h l ))\st7k£0)fcm&fclz&i+ 

^JSKSai*. ^L<I*50-200°C, ££>{C#£ 
L< (£7 0~ 1 5 0°C(D^S-efe^)o 
[0 0 3 6] JRflS*i*3fc\ ±IELfc;SJ£<bfflfiJtlcjstf-£ 

ifl=**tt«»#M*tt. M)Sa>Stt£«&iv x^u 
^^lt. *el&to y p- hu;k 

l£;K. Sl/7^U^75h>b^y, SklCX^UVv 

«cw-Lra«s*tfcT^y^T5 K**a*#«t* 
ic, *jsfE7^y p- hy;u^**saaiHiflx*f *o -ti 

[0 0 3 7] **BHlcEKS*i*r^y n-h'J 

;(,*<D7l«tt«a>£*Sa« «raf=i«»-**iftT^yn 

[0 0 3 8] J:EOEl6#£»*8Lfc7'* »J JUT £ KtK 
(JStTC*L«<D5»*T^y;UT5 K*»«£»S»-t 



a*o*tt#aa)l««*aicj:y«H**t4. ^fcJSttK 

[0039] y p— hy^KDWBaizot^r 

[0040] y p- hy;ua)»aiicfflt^3*»tts 
*^>SUl»Ii(*. U/<^* hs 1 oo (SI 

p°p£. /^X^tt8) . ^W>SK1 B (ffifi 
C. = »b3*tt«) . ^I^XHCRW2 (|Sp°p 

l//<f*;hSP1 1 2 (Sp D B «, /Wx;i4± 
SI) . ?Ox^xmsci (jgp°p*. 9*?*r**)\,ft. 
so *<dv^p/K— ^xa«jBa>M*t'c?tJ:<. 

[004 1] *fc % 3«kT 5 3S« 

hMP62 cna«* /NVx^uasi) «a>wn#ffiffi$. 

T l//^KMP64 (Sp°p 
£ s /WxMig) CD^5I^. 3i7S>t4S7>t 

*y-eWftSL5tt«tt»ai:Lfctt. +#7K&LTFfll^ 

[0 0 4 2] $b(c. SttKi:*<ll*l4--B»«lcf*. ffl 
>cpg (Sp°p^. *;u^>a») cd^^p— ;u^<— x 

SttK. **IM4. SSL He (Sp°p«. SB1p d pII 
[0 0 4 3] Z*l&<D«». SttKtt. «SI^«L, 

mmmt lxt? up-mj ;u&a«mi3»«i • mmx 

[0 0 4 4] 7^'jP-h'j;K0SS!M 



(6) 



2 7 4 7 8 



fi£l*&5£-C*fc-S>A<. -etltttl-s (P) 3i7S>S 



© (-<) 


- (p) 




© (-0 


- (p) - 


(/\) 


(3) (p) 


- (*f) - 


C/\) 


© (-f ) 


- (/\) - 


(p) 



[oo4 5] cttf>o>«llB^SttittS«(c3taiLrffl^ 

«7tlS. SUS304»O7^'J 

[0 0 4 6] C;|xk<Di8T?<DfflJlW(0Siai** aft 5 ~ 
5 0°C. *?£L< (i 1 5-3 0°C-efe^ o ig^<DT<7 U 

•CittU 1«BSfcyo. 1-5 Oft. #£L<I* 

o. 5- 1 oftsgjs<oaEfi^t>ai**t€>o 

[0 0 4 7] *fc % (-<) atttt*^^>3E»»»l*. 
7* M P=MJ;U + * Wxl*. 3*-**:/— ;HC« 

«*tL***tt«j|ta)atti*<*B**ifc*«. fta~i 
oo°C(DtK. *»&Su >£y— ttVttK. S»4iM* 

[004 8] C<Dcfc5lrLT«**Lfe»»7^ U P- h 
7^ UJU7S KCDgiai£mv Z.CD79 l ) )l*7 5 KSffi 

[0049] ffe*. ±«B©-a>Jsm<Dai«^afe. «*. 
is. 

(a) (>o aate*^*>x»«at(D*<B7*up- 

h u MAI 

(b) (P) 3«7 3>***-r4»IB(7)^<Z>T^ U P 

(c) (/\) sitKo^o)? ^ u p - k u ^©ffii 

(d) (-< ) M«tt*^*>3ta«»t**lctt«aF^: 
flxfi, (p) - C-f ) . (p) - (/n) - 

(*n ft 

^^M^<t|Hl^CDS>S-C^^yi:<!:C5. (a) St/ 
(d) <D««-Cf****y— JU©l»**itBLfc. 
[0050] L^L^7b<b. (a) . (b) % (c) S, 

1/ (d) (Dffia*tTofcWtl(D7^ U P- hU^^ffll^' 



[00 5 1 ] dQ^filCOl^TI*. (a) RXf (d) Tf 

*^&&®gi£<Dmmzmmz-?&t. 7*«jp-mj 

*.£>;ft£o (b) St/ (c) TMi**-**/— M*t& 

***trfct>r. 7^'J;U7£ K(Dp D pff<7>&ai::{££< 

[0 0 5 2] **MlCj3l^ri*. -tE©-©(D^ft(D4> 
(P) 3«7S>»SttliafiItt7-t>$Mi 

(/\) Stem 

[0 0 5 3] COlilt H&*i-ei*ttl*ft<« *^§BJ(C 

<fc*T^UP-hUJKZ)«»JKi*Ii. 

x««ib^& (p) 3»T5>»t*-r««ii. aa*r 

(/\) SttKA:t^«J*-C*B»l=f^fflL. (&££fro 

[0 0 5 4] *H«ttiflCffl^&*L4*jM 1 «T 
*U;U7 5 KStK'J^— mBSi^T<D^^ 

[0 0 5 5] 7»'JJI/7 5Ktt, JIM*, tfcliiot- 
ft* : 7^ U^J:i;>^ l JJl/S(D7J^7 5>/ 

7 r ;u^;uxx^^^frii J Er^t>(om4^T> I E-^AM 
^<*:N- (v>fji/7sy?Pt» >*£'J;ut3 

$MJP-Mj;u*£*lf4Z£A<U*4o -*t*<D=HE 
/7-(t7^U;i/75 KtO)a«]t*l*»jlT^UJUT 
5 K1 O O^UCl^LT 1 O 0=E)V&T. 5 o^e;u 

[00 5 6] 7^ U yi/7 S □ ^ y "7- tOldli, 

(7) a *>fi t ffi < ffl t^<i4*»»16(D-llft«^S 56 

-<^ 0 7^'j^7s Kta^ a>*w-aai*. a 
ft. 5~6o%£-r*. a«ntiiMi=M:. mka>j^ 

;i/f (oiitt ; 7 t'x-r v p - h 'j 2, 

2' -Tl/tfX (4-75V/ ^P/N» 2ffiK«. 
4t 4' -77t^ (4-v7y/\*l/U7>lthUO 



(7) 



^¥9-2 2 7 4 7 8 



r. i#t>*i&#u 1 ooo;75JUJL<7>«g# 

&o CO«£lrfclxTfi^<DB8*&B#(DSKl4. -5-4 
O fl CG)BH3&^atf*L4ci:3b<^<. J5ffc;*t7&cO;£Jt 
(4. 0U*_li. 5 5-1 0 0 0 C(DSSCltl)o 

[0 0 5 8] 0 0 07DJflJLt, 5 0 075 

BKttKfl^i^-r**:*)* 7*U;U7 5 K*5«fctf=a^ 

B«<OX*A<tt*tt*A<. NI=2MU±aSftllllMI 

[00 5 9] ±E0>J:3fcS*£l£l::«fcoT»€>*l5tj 
0)1*, BP^T^J^TSKt^^/T-tJ 

[0060] 12l±<0cfc5lcLT*#^«<bU *JRJ£^ 
Ll4*(r»»LIw< i^ttD^^y . XHMtt^flfAj: 

(Bo>m. *fcf48kic^*fti»jh«*aiaiP'r** 

[006 1] *^|B^(7)^;i7!)<iiffi^tt^7<7 U JUT £ K 
[0 0 6 2] 

r*. 
mm i 

Lt Hid: L, +»**LfcSMItt*^>«»««IU 
/\'f7hS100 (BSS*. /<-fx;H±S) 1 Lj, 9 
0°C. SEt\ tt8B*mtMft«. ^§7 0mm, 4 
0 Omm^S U S 3 0 7 AfrSSLfro £f-3*& 



75>it*r*«l//^vhMP62 (Bq d b «, * 

4 00mm(DSUS3 0 4S!^7Al:SgLfro 
2feLfcO>%* ^7 0mm, ^ £ 4 0 0 mmCD S U S 3 

[00 6 3] C(D3OC0^^ix^. mi^lCU/\*^^h 

5 1 0 0. ff 2J8I=U/^^ hMP 6 2. m3i§|Z±);U 

— hU ;u£6 L/h(7)5Sfi-eii?SL/=o 

-C7k»SlC*-li-*-i:^«*:y. 7^'J;i/7 5 K*»fc« 

: 8 0> a. JSIT©^*— 
ftlCcty«ttV — y^ffll^rSBBL. *ftLT. 

*«*«SfE: SUS»r*«»ai:M«S»StS*rtKL 
&}2 L<DJRlS«l::±ffi<Btt»l£4 0 O gf±i&*K C 

-h'j;i/t*$#^600g/h, 9 00 g/h©iSJt 
"CflMftU 1 2 O^RfcStS-fco SJ£*I4. 8i$£<t# 

fc7 5 \) p - h ij ju<D±«<t*S«s:*a)-ffl*B* it 
7S K*»»f*. M£*#LTl^fco 

itt^ft>^w^f7hspii2 

^9 00ml/ht«Lfco »&*lfc»<MH#*T*(4 
O. 0 1 ppmWT, P HI43. 5-4. OVfo-otzo 

p hiss : k««M4>hl «itv-»y*5i«Mic«aiL 

[0 0 6 4] UJU7 5 K*»aiz**an^raa2 
a*u 1 8°c(c«*,^*^. «*sai:t»*a)*ffB 

[0 0 6 5] O^t^tll:, 2 0 0 x 1 0-6 mpm 

2 y ii/7 5 Kic»-r*^;nt) o)4, 4' -7v*ex 

(4-v7/AL/'J7>it h'JOA) „ 2 0 0 X 1 0 
"6m p mOv ^ f Jl/7 5 / ? P ft- h U W8 0 
x 1 0-6m p m(Di8a87 >^-->ASft^^iO)*l: 



(8) 



ttm¥9-2 2 7 4 7 8 



mix, z<Dimxizmm<}iALtz 0 zti^oumiz 

crte<fti:LrM*#^a>aA*8SitLfc. KSI^a 
ALT. ft&H0>BHMII0>tt« TpUx^UV^SOrtSP 

iAfc. »1 0 0»aicfflJt3b<»7 0°C<DIl^lzML-C 

T 9 7°C(D7KlC2»MaaL. -3L^T?)%*lcaaiLT)fc 

[0066] Z(D<*;5lCLT^£*l/c7£y;U7 5 K* 

u 1 oo°c(7)i^iLT*2^r B i^;«L. xaiits^»#« 

fco tKU^— 9">^/U0)*»S 1 2 5°C. 1 
^UCOlvCt**) 1 0ii%T^of; 0 

<7$ u;u7£ ktK'j-7— a>KKa>±iHa>*afet?#?> 

**tt:*»1t(*. 1Lt-^-|:*6 0 0mLfA 

-i^>^l/0. 66g («»0. 6g) $^DL. 4 0 
0 r P mT?2B*fc1«#£fTlV £>ftfc;g?St£ 1 50> 

•r>a^MIL, ^»##<&£d><!: assist 6. 

— **jfc£HSL. C4xici mo l /La««aa)MK 

[0 0 6 7] «K*5S5t=3. 7 3X1 0-4 x [11? 
CCDit^^ai O 0 075VJ.±(DT<7 'J^TS KtK'J 

-\zmmr$>ztiz:[zmr%tft!>%zttfRe P o r t 

on Progress in PolymerPhy 
sics in Japan, 2 0 , 5 (1 9 7 7) A> 

[0 0 6 8] ±IH(7)*»ttKKlc«fcy»e,ix4a 

ssi*. *»ita>a»«j:«*tt. aso. i%<dtK'j^- 

7K»?S^*ft3&^ Z;ftlClmo l/LlSffiSOttfct 
h>J^A£A0;i. BLS8fitfeBL7y^-*ffl^ 
T2 5°C, P— BKEBteO r pm-ClfiflCtai«U*: 



HS£«2 

7>7 «J pzh'JMJIBW:, »l*i:U/<fv hs i 
OO, m2^|ZU/\5 L -V hMP 6 2(7)lll(C^^J: : 3lzm 
$c L~C. 7^7'J P-hy;u*il;*SL. 7^'JJI/7 5 K<D 

anjsi-wrsjam*. sitteGn tB«<c»ft*m^ ft 

HJfc#J3 

- h'J^UCDSSJftlC. mi t§|zU/<^^ hMP 
6 2. J2»:l//<fiy hS 1 0 0. 1 3^|:^JU^> 
CPG<Z>Ml::#£cfc5lCffiSLT7^ 'JO-h'J 

- hUJUO)f||W«ic* ftiJKiru/<7-^ hs 1 
OO. m2i§|z^;b=f>CPG. »3*i:U/\^ryKM 
P 6 2<DWlC&£cfc5rcftttL-C7* UP-h'J ;us» 

au r<7 y;u7s Ka>Haic«-r*jsi*n*. *hi«i 
*»tttttkttMa»-e&y. ^it+^fco 

HJ£#J 5 

7^7 U u~ hyjKDttt!B*lz % hSP 
112. laicuA-f^ hMP 6 2. m3mi^^;u=r 
>cPGa>l«lc3S:4cfc3lc»aLT7^ 'J p^ h'J 
1«L, 7^7 U;U75 Kt&fii&lctfc-r&JUrtl*. 
10i(DSftSftl\ »»»!::* &ftfc72U;UT 5 K 

HJ£#I6 

7^7 'J p - hg;KD«H»ir. mi iSfcb/N^v hs 1 
00. H2i|[:U/\>7hMP6 4, m3iSlz^;u=i > 
C PGOmicfe^ < fc^|cfS«LT7^ 'J P-h'J 

£Htt<D*f*£fTlV »*«r=»6*ifc7^yjU75 K 
7^ 'J P- h y ;KD«tlWlc H *Slcu/<^^ h s 1 

0 0. * 2«I=U/^^ hMP 6 2. m3tSlzeML H 
c<D«ir3S:4«fc5^tt«!Lr7<7 'J P- h'J^U^M;^ 



(9) 



ftm¥-9-2 2 7 4 7 8 



mmum^m\ mmw-m * titer ? *j j^t * ktk 

J±$&0>]2 

u pzh'j;^u/<f 7 hs 1 o ocD^icii^L. 

3 

7>7 'J P- h 'J^tl//<f V hMP6 2<Dfr\zm&L. 

y. ftfttta^ts-cfcofco 

ltttfl4 

r<7 y p = h y ;u^^;ua>c PG<D^.|cii;*gLfri^^ 



-Cfcofco Ci^Lfco 

'J P- hU^KDflltlft^. hMP 
6 2. m2tg{CU/\^^ hS 1 0 OCDIUlC^^cfc^lCjg 

«l-c. r^y p- hy;u^iSiau. 7^y;u7£K£> 

»MlCf5t>4xfcT^y;U7 5 K«y7— <DfFfiI«fTO*: 

y. «sflett«36^iiBt?*ofc. i::*Lfc. 

7$ ij d- h y ;kt>«SS!B5Ic Ki*fru/<^y hMP 
6 2. K2J»ir*;Ua>CPG<D«lzft*c*:5l=«aEL 

Tx y p- hyju*a*-r*jam*. *it«i£H 
«fc»fE£m^ *»ifi«nc»t)ttfcT^y;uT5 k#u 

a 1 l-^Lfco 

7^'J P- hyjUDfMfflH::* Sl«|:i//\>7 hMP 
6 2. m2t§|C^;U=r>C PG, m3ig|C U/^-/ h S 

i o o<Djiiic&&£5i^J£S£LT. y p- hy;u£ 
5. »t>*ifc#y o*»tti*±<^+#-cfcy. *£ 

[0 0 6 9] 









313** 










[ppmj 

tan 


[ppm] 

(32) 


[ppn] 

(S3) 




[cP] 




sioom 


MP62 (a) 


CPG (A) 


N.D. 


2.0 


0. 10 


o 


6.0 


2 


S100U) 


MPB2 (a) 


ML 


N.D. 


2.0 


0.09 


o 


5.7 


3 


MP62 (a) 


S100 (4) 


CPG (A) 


N.D. 


1.9 


0.04 


o 


5.7 


4 


S1D0M) 


CPG (a) 


MP62 (D) 


N.D. 


2.1 


0.08 


D 


5.8 


5 


SPlizH) 


MP62 (0) 


CPG (A) 


N.D. 


2.0 


0.03 


o 


5.9 


6 


SI 00 M) 


UP64 (a) 


CPG (A) 


N.D. 


1.8 


0. 10 


o 


5.8 


7 


S100H) 


MP62 (D) 


LHc (A) 


N.D. 


2.1 


0.11 


o 


5.9 


tUMfli 








15 


2.0 


0.10 


X 




2 


S100 14) 






N. D. 


2.9 


0.21 


A 


5.6 


3 


1IP62 (a) 






15 


2.0 


0.10 


X 




4 


CPG (A) 






15 


2.4 


0.05 


X 




5 


IIP62 (a) 


S100M 




N.D. 


3.1 


0.11 


X 


m^m 


6 


MP62 (P) 


CPG (A) 




15 


2.1 


0.08 


X 




7 


MPG2 (P) 


CPG (A) 


S100 {4) 


N. D. 


3.3 


0.14 


X 





iiWP7hy77-f-l:J:iJi«*ftfc, 

n . d. i**«ta£a-r 0 8tasTEi*i . oii PP m 

(&2) y n h D 7 x - t h*7 V > ^iStiTTS 



[0 0 7 0] 



(10) 



2 7 4 7 8 



(51) Int. CI. 6 

// CO 7 B 61/00 3 0 0 



F I 

C0 7B 61/00 



1° 



